This paper discusses the welfare and one time growth effects from the intersectoral labour transfers that typically accompany early industrialization in the developing countries, suggesting that endogenous determination of effort is key to evaluating their significance. The significance of these transfers for growth performance has been discussed in recent literature, which focuses on capital accumulation as the engine of growth. We begin with traditional Lewis models, where an efficiency gain results from transferring labour from the traditional (family based) agricultural sector, in which labour receives its average product, to the modern (industrial) sector in which labourers are paid their marginal product. We show that as one moves closer to Pareto Optimality in this system (say by taxing the traditional sector's output), there is a gain but this is typically small. We then formulate Lewis type models in which the product of effort and labour enters each sector's production function, and individuals in the traditional sector only receive a fraction of the return to their incremental effort due to average product pricing of labour. In this case, the level of effort in each sector, is endogenously determined along with the intersectoral allocation of labour, since the representative household is modeled as having a utility function defined over goods along with the disutility of effort. Differences in effort levels across sectors support accompanying differences in average and marginal products of labour. We use this model to analyze growth processes in Thailand and South Korea over the period between the 1960s and 1990s. Results suggest significant contributions to growth from intersectoral labour transfers in Lewis models with endogenous effort, and negligible contributions from models without endogenous effort.
Introduction
Twenty years ago, it was common both in development courses and in the literature more generally to focus on the development process as one revolving centrally around the transfer of labour from the agricultural sector to a modern industrial sector. This was Polanyi's (1944) great transformation; labour flowing from an initially dominant agricultural sector into fledgling labour intensive manufacturing industries (such as textiles and apparel), with the economy then moving up a technology ladder to more sophisticated but still labour intensive manufacturing (e.g., furniture), and onto heavy industry (such as steel, chemicals), and eventually higher technology products. As this process advanced, more and more labour would move out of the agricultural sector, and labour productivity in both agriculture and manufacturing would rise, with significant growth in living standards the result. Later authors who also emphasized the role of intersectoral labour transfers as the key to economic growth included Lewis (1954) , Fei and Ranis (1964) and Chenery and Syrquin 1 (1975) . This characterization, it was alleged, fitted the industrial revolution in the UK (and a little later elsewhere in Europe and in North America), and also subsequent growth, such as that we have seen in recent years in Asia. As successive transformations have occurred they have also become successively shorter in duration (comparing Europe and Asia for example).
Today, authors such as Krugman (1994) and Rodrik (1997) place less weight on this transformation process as providing the engine of growth when discussing growth performance in Asia 2 . They instead focus on high rates of physical and human capital formation reflecting large financial savings. Drawing on Young (1993 , 1994 ) Krugman (1994 has argued that recent high growth rates in Asia largely reflect high rates of input growth, not the contribution of intersectoral transfers of labour. This is even to the point that claims have been made that accumulated inputs 3 have not always been employed in the most efficient manner, since factor accumulation in some cases seems to more than account for observed growth 3 .
We argue here that while existing literature provides no clear analytical reasons why there could be large one time growth effects from intersectoral labour transfers; there is nonetheless some intuition, as to why this could be so 4 5 . We start from the Lewis (1954) labour surplus economy model, later elaborated on by Fei and Ranis (1964) , in which there is a traditional (family based) agricultural sector in which labour receives his/her average product, and a modern (industrial) sector where there is marginal product pricing of labour. Our innovation is to formulate a model in the spirit of Lewis in which not only is the intersectoral allocation of labour endogenously determined, but also the level of effort that workers apply while at work in each sector. Importantly, with marginal product pricing of labour in the modern (industrial) sector, labour employed here will receive the full marginal return to any additional effort, but the sharing rule implied by average product pricing of labour in traditional agriculture implies that in this sector only a small portion of any return from incremental effort accrues to the individual supplying it 6 . Wage differentials across sectors are therefore accompanied by effort differentials across sectors.
In a simple (no effort) Lewis world there is an efficiency gain to be had by transferring labour from average product pricing of labour in agriculture marginal product pricing in the modern (industrial) sector. This moves the economy closer to Pareto optimality, but typically the size of such gains is small. If we formulate a simple two sector general equilibrium model in which, unlike in Lewis, the product of effort and labour input enters each sector's production function, we can model a representative household with a utility function defined over goods, and disutility of effort supplied to the two sectors. In equilibrium, differences in average and marginal products of labour across 4 sectors are supported by sectoral differences in effort levels. Once endogenous effort and the disincentive effects of supplying additional effort are incorporated in this way, that contribution of intersectoral labour transfers can be much larger. Labour transfers move labour from low effort to high effort sectors, and also reduce the team size in the traditional sector. Given an average product sharing rule, the effects can sharply increase both effort and aggregate labour productivity.
We use such a model to analyze growth processes in Thailand and South Korea between the 1960s and 1990s. Calibration of these models to base case model specifications inevitably involves uncertainty over key parameters, but we are able to show ranges of effects in our results which suggest a significant contribution from Lewis models with endogenous effort in accounting for growth in these economies, and only a negligible contribution from comparable Lewis models without endogenous effort. Model results suggest that depending on the parameterization used, intersectoral labour transfers in an endogenous effort model can account for around one quarter of the growth that has taken place over the last thirty years in these economies. In a no effort model, in contrast, the contribution is negligible. A similar structure would also amplify the estimated gains from removal of average product labour pricing in state owned enterprises in transition economies undergoing reform, where low effort levels is also the issue.
We set out our analytical model with endogenous effort in section 2. We discuss data and parameterization of the model in section 3. Section 4 analyzes the results from country simulation exercises, and some concluding remarks are made in section 5.
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A Two Sector Model With Endogenous Effort Overview
To analyze the contribution of intersectoral resource transfers to growth in a Lewis type model with endogenous effort, we consider an economy consisting of 2 sectors (traditional and modern) and a fixed number of identical households, N, which we treat as consolidated for demand side purposes into a single representative consumer. Each of these households is endowed with L/N units of physical labour (time), where L denotes the economy wide labour (time) endowment. In the traditional (agricultural) sector workers are paid their average product, while in the modern (manufacturing) sector labour is paid its marginal value product. Given a team size N T as the organizational unit for production in the traditional sector, this specification implies that a worker (or unit of labour) receives only a portion (1/N T ) of the return from extra effort, while she/he receives the full return in the modern sector.
The representative household derives utility from consumption of goods but dislikes effort provided when working. The household generates income by selling labour services to the traditional (agricultural) sector and/or the modern (industrial) sector. The household also receives rents from fixed factors used in production. The household chooses the level of effort in each sector that equalizes the marginal disutility of effort and the marginal utility of consumption resulting from extra income generated by effort. In equilibrium, intersectoral differences in income per unit of labour are accommodated by intersectoral differences in effort levels.
Model Structure
Production (X i ) in each sector (i= traditional sector (T), and modern sector (M)) is given by the production function
where L i is the labour used in sector i, E i is the level of effort supplied by labour working in sector i, N i is the scale parameter in production in sector i, and " i is the labour share parameter. Since " i <1, these are decreasing returns to scale production functions. Rents accrue to owner/managers in the modern sector where labour is paid its marginal product, while no rents accrue in the traditional sector where labour receives its average product. The product term, E i L i , defines the effective labour input in production in sector i in efficiency units.
The wage rate in the modern sector, W M , is given by the marginal value product of labour where P M is the price of goods produced in the modern sector.
In the traditional sector we denote the value of the average product of labour, W T as where P T is the price of goods produced in the traditional sector.
Rents in the modern sector are treated as part of the income of the representative household, and are given by the difference between the total value of production and payments to labour We assume that all households have identical preferences defined over goods and the negative of effort in each of the two sectors. We represent these preferences by a separable utility function for the representative household, defined over the goods produced by the two sectors, u(C), and two disutility sub functions defined over the effort levels per unit labour, multiplied by labour supplied to each sector i.e.,
For generality, we write v(E i ) is the disutility of effort for the representative household per unit of labour in each sector supplied to sector i, and each sub function is multiplied by the employment in each of the two sectors.
Utility maximizing behaviour determines how much is consumed, and how much labour and effort is supplied to each sector. We assume u(C) is a CES function, and demands for goods (C i ) are given by
where I is the income of the representative household, $ i is the share parameter on good i in consumption, and 2 is the elasticity of substitution in consumption.
The marginal utility from additional income spent on goods, µ, in this case is
We follow MacMillan, Whalley and Zhu (1989) in using a functional form for each disutility of effort sub function v(E i ) as, where z defines the elasticity of the disutility of effort for sector i, * is a unit parameter. For simplicity, we later treat these functions as identical across the two sectors, and note that the marginal disutility of effort, E i z-1 /* , increases with effort. In determining the curvature of the effort disutility function, the z parameter operates in an analogous way to the coefficient of relative risk aversion in analysis of behaviour towards risk. The sign of the second derivative of this function depends on whether Z is greater or less than one.
Given this specification of the effort disutility function, optimizing behaviour with respect to effort in the modern sector where labour is paid its marginal product, yields
In contrast, income from additional effort in the traditional sector is shared equally with all team workers employed in that sector, and optimizing behaviour with regard to the level of effort in this sector yields
Households allocate labour between sectors such that Equilibrium in this model is characterized by market clearing in the labour market (equation 16 below), market clearing for goods (equation 17, below) and the conditions given in equations (13) - (15) for optimizing behaviour with respect to effort in each sector; i.e.,
We later use commodity tax and subsidy parameters as a way of generating intersectoral labour transfers, choosing tax and subsidy rates for the counterfactual analyses performed with the model so as to replicate the actual intersectoral labour transfers occurring in the economy over the period of time under consideration (i.e., in Thailand and Korea from the late 1960s to the early
1990s). The two output prices, gross of commodity taxes (or subsidies), P i c , one net of taxes (or subsidies), P i are related through the tax rate and subsidy rates, t i as where t i is the tax (subsidy) rate on consumption of good i. In our counterfactual analyses, these taxes and subsidies are set up as a zero revenue raising scheme meeting the constraint that This model has 16 variables (X i , E i , L i , W i , P i , C i , R, t i (subsidy rate), I and µ). We fix one of the goods prices as the numeraire, and we are able to solve it numerically for an equilibrium by using the Generalized Algebraic Modelling System (GAMS) software (Brooke, Kendrick and Meeraus, 1997) . As in traditional applied general equilibrium models (see Shoven and Whalley, 1992) we can calibrate the model to a base case equilibrium data set, from which we can determine parameter values such that the model solution replicates the base case equilibrium. We can then solve for counterfactual equilibria given changes in the model specification (tax or subsidy rates).
Specifically, we can calibrate specification of the model to model base year admissible data sets for 1968 (Korea) and 1975 (Thailand) respectively, in which the share of the labour force in the modern sector was relatively small. We can then introduce a tax on traditional sector output and or a subsidy on the modern sector output which in combination raise zero revenue and generate a new equilibrium in which the share of the labour force in the modern sector replicates that observed in a 11 terminal year (1994 for each economy). To achieve this, tax rates are parametrically varied (with subsidy rates endogenously determined for zero revenue) until an equilibrium in which the intersectoral composition of labour observed in the terminal year is reached. In the base case, significant wage differentials exist between the modern and the traditional sector, and as a result effort levels are substantially lower than in the modern sector. Labour transfers generated in this way in the model raise real income and generate a gain, which we can in turn compare to the actual gain in real income over the sample period.
Data and Parameterization of the Model
Our strategy in using this model to evaluate the role of intersectoral labour transfers in the growth experiences of Korea and Thailand is to first calibrate the model described above to base case data sets for each of the two economies at the beginning of the sample period (1968 for Korea and 1975 for Thailand). We can then use a zero revenue raising combination of a tax on agricultural output and a subsidy on manufacturing output to induce a flow of labour between sectors in the model so as to yield the same sectoral composition of labour as that actually observed in the terminal year of the sample period for each economy (1994 for both Korea and Thailand). These two economies have been used in these computations because each has experienced rapid growth while also undergoing major structural transformation, with substantial transfers of labour occurring out of the agricultural sector. Table 1 indicates a decline in the share of the labour force in agriculture from 53.7 per cent to 13.8 per cent in Korea over the period, and from 53.7 per cent to 56.1 in Thailand. The compound annual growth rate of real income per capita over the period was 5.5 per cent in Korea and 6.3 per cent in Thailand. It is also the case that for these two economies we can relatively easily obtain data on GDP growth and labour force composition from UN Statistical sources.
In making calculations of the role of intersectoral labour transfers in Korea and Thai growth over these periods, we use the applied general equilibrium techniques set out in Shoven and Whalley (1992) , involving model calibration and counterfactual equilibrium analysis. The differences from standard application of these procedures are the use of a more complex model structure, and a focus on expost decomposition of actual changes observed in data into component factors. We use data from the United Nations Yearbook of National Accounts Statistics, and the Statistical Yearbook for Asia and the Pacific for various years as the starting point for building model admissible data sets (detailed in Table 2 ). To construct base case data sets for use in model calibration, several adjustments are made to the raw data. Agriculture and mining are grouped together as a single traditional sector, and remaining sectors are aggregated to provide data on the modern sector. We use employment data (including self employment) to give estimates of sectoral labour composition in each economy on which we focus. Value added data show a high share of capital income for the traditional sector in both countries, which reflects the fact that the proportion of hired labour (paid workers) in the traditional (agricultural) sector is small and that the labour income of family members is included in the operating surplus for this sector, and adjustments are made in light of this. Average compensation of employees (wage rate) in manufacturing are around 13 times and 6 times of that in the traditional sector in Thailand and Korea respectively. For Thailand we adjusted this by adding 1/3rd of operating surplus in agriculture to compensation of employees arriving at a wage ratio of 3.5 between manufacturing and agriculture. To derive Korean wage rate in agriculture for the base year we add 40 per cent of operating surplus in agriculture with compensation to employees yielding a wage ratio of 2.1 between manufacturing and agriculture. This we had to do as with higher wage dispersion we found problems solving the model numerically. sector to average product in the traditional sector) across the sectors. The latter are key elements of the base case data, because the larger the wage rate dispersion in the base case data, the larger the gain in real income that will occur from generating intersectoral labour transfers in the model not reported in the paper. As mentioned above wage dispersion on the basis of wage rates calculated from compensation to employees are very high both for Thailand and Korea compared to what we report in Table 3 . Another reason for downward revision of these estimates is to reflect human capital differences across sectors. A lower base case wage dispersion implies a smaller effort differential across sectors, and smaller gains from any intersectoral reallocation of labour. we set at 1.5. 2 determines the strength of demand side substitution effects, and hence influences the change in intersectoral labour allocation for any given tax-subsidy combination. Together, these base case level values and exogenous parameter values allow us to determine the remaining model parameter values through calibration. The share parameters in production that result are low in each traditional sector production function, but high in each modern sector. Given the wage rate differentials prevailing in the base cases, effort levels are low (high) in traditional (modern) sectors. In turn, units terms are high in traditional sector production functions, but low in modern sector production functions reflecting the differences in effort levels generated in the base case across sectors through calibration. Effort levels are hard to measure directly, even though we might expect effort to be related to the number of hours worked, bonuses paid, and the physical, intellectual and mental limits to performance of labour (Boswerth, 1976) . We obtain an indirect measure of effort by calibrating the parameters in the disutility function on the basis of the wage differential that exists between the sectors in each economy in the base case.
The returns to scale parameter or share parameter, " in production is determined through calibration and its value depends on Z, * and wage dispersions between sectors. A higher Z for example results in a lower value of calibrated " parameter for agricultural sector. Similarly, a higher wage dispersion yields a higher dispersion in " parameters between sectors; " for agriculture becomes smaller and " in the manufacturing becomes larger. This is but to support the wage differences across 17 sectors given the values of exogenous parameters. Due to the very non-linear model structure particularly the effort dis-utility function, calibration of parameters are highly sensitive to specification of exogenous parameters and wage dispersions. We also encountered incidences of multiplicity of equilibria in our model calibration, but the basic thrust of the results remain the same.
With the calibration and parameterization complete, we are then in a position to use the model for decompositional analysis to estimate the proportion of the actual growth over the sample period in Korea and Thailand that can be attributed to intersectoral labour transfers.
Model Results
We compute counterfactual equilibria for each model, with tax and subsidy rates applied to the outputs of the traditional and modern sector respectively such that the proportion of the labour force in the counterfactual model solution for each economy is the same as in the terminal year (1994, see Table 1 ). These are combined as zero revenue tax and subsidy schemes, and used to estimate the contribution of intersectoral labour transfers to growth performance in Korea and Thailand over the two sample periods under consideration. A real income gain accrues to each economy as labour moves from low effort to high effort sectors. We measure the real income gain in terms of a money metric measure of the changes in the utility of goods function 7 . We ignore the disutility of effort function in our welfare computations as we relate the size of the gain in real income in the model from intersectoral labour transfers to measured increases in real GDP per capita, which also exclude any disutility of effort.
In counterfactual mode, the model produces a once and for all increase in real income in the base year for the intersectoral labour transfers we generate by taxes and transfers, which we relate to the actual compound growth over the period (of more than two decades) for each economy. The procedures we employ are set schematically in Figure 1 . A and B denote actual observation of GDP per capita in each of the economies over the sample period. Our counterfactual model solutions which induces intersectoral labour transfers comparable to those observed in the terminal year induces a gain which we, for now, assume occurs fully in the base year, moving real income per capita to point C.
The ray CB implies a lower compound growth rate over the period than along the observed ray AB, with the implicit assumption that the same gain from intersectoral labour transfers once realized is fully present in each succeeding year. This implies a growth ray AD as the modified growth path for Korea (Thailand) without intersectoral labour transfers, yielding an estimate of the ratio of the two areas W to (W+Z) as the proportion of actual growth over the period which we attribute to intersectoral labour transfers. As displayed in Figure 1 , this procedure involves the strong assumption that the real income gain from intersectoral labour transfers occurs in full form in the first year of the sample period, and repeats itself period after period. We can also use these procedures assuming there is a delay to the arrival of the real income gain from the intersectoral labour transfers. These delays are varied in alternative analyses. For space reasons, we have not drawn this case, but this lowers the portion of the real income gain attributable to intersectoral labour transfers. In our central case analysis, we assume a full gain arrives in the mid year of the sample period. Table 4 reports central case results from the application of these procedures the two country models. We first report annual compound growth rates of GDP per capita for both the economies over the sample period, along with the implied compound growth multiple. When we use the model in counterfactual mode to calculate the gains from intersectoral labour transfers, large once and for all effects are obtained; 38 per cent of base case income in Korea and 25 per cent in Thailand. These large effects stand in sharp contrast to the small welfare effects of tax and subsidy distortions usually obtained in no effort models. Importantly they are positive here for the taxes and subsidies we consider rather than negative in conventional Lewis models as such high taxes, in the no effort case, over correct for the distortion from average product pricing of labour. Fraction of growth accounted for by intersectoral resource transfers (see Figure 1 and discussion in Text)
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Using the procedures set out in Figure 1 to assess the contribution of intersectoral labour transfers to growth using this structure produces yields estimates of around 27 percent for Korea and 23 per cent for Thailand; a strikingly large figure relative to current literature discussion. Table 5 reports parameter sensitivity analyses of the these findings. First we vary the elasticity of substitution in consumption. As this falls, the output composition change accompanying the observed intersectoral reallocation of labour yielding smaller welfare and hence real income gains.
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Second we vary the curvature of the disutility of effort functions (Z) over the solution range; higher Z values, not surprisingly raise the estimates of the portion of growth attributed to observed intersectoral labour transfers and lower value of Z lowers the estimates of the gain. Thus while sensitivity of results occurs, it is not of a degree that reverses the basic thrust of results. Finally, we vary both the curvature parameter and elasticity parameter; with higher values of Z and 2 the estimates of the portion of growth attributable to intersectoral labour transfers are further higher.
Thus from Table 4 depending upon the parametric specification the estimated contribution of the intersectoral labour transfers from traditional sector to modern sector in overall economic growth over the past 20 to 30 year period lies in the range of 24 to 32 per cent and for Thailand it ranges from 22 to 24 per cent. A lower contribution of intersectoral labour transfers in Thai growth process compared to that of Korea is due to smaller transfers in the Thai case.
In Table 6 , we report sensitivity analyses of results with respect to the procedures we set out in Figure 1 . Specifically, assuming a delay in the starting point of the real income gain does significantly affect results, although intersectoral labour transfers continue to play a role in the observed growth process. Finally, in Table 7 we report the fraction of growth attributed to intersectoral labour transfers in Korea and Thailand both for the base case with effort model, and for a comparable no effort model of traditional Lewis form. This later model is calibrated to the same data set but without effort, and in the base case income returns per unit of labour are the same across the two sectors. Because there is average product pricing of labour in the traditional sector, there is a gain from a small labour reallocation in this model, but a loss can easily result if larger reallocation occurs. We calibrate this model in a similar way to the base case model, and perform similar counterfactuals to determine the contribution of intersectoral labour transfers to growth in the no effort case.
The first row of the Table 7 are the central case results of the model with effort, but the second (without effort) row are negative. The negative effect indicates that without effort, only a relatively small labour transfers improves welfare and beyond that welfare falls. The tax/subsidy scheme need to reproduce actual labour transfers goes well beyond the optimal tax needed to correct the distortion from average product pricing of labour in the no effort case. These results in combination thus serve to underscore our thesis advanced in the introduction that the conventional Lewis model without endogenous effort cannot quantitatively account for the large income gains that economies undergoing transformation in Asia and elsewhere have made over recent decades, but that a model with endogenous effort moves significantly in that direction. As growth is initiated, large wage rate differentials across sectors are typically observed; these suggest large effort differentials, and with average product pricing of labour in one sector and the marginal income return to incremental effort is diluted. Intersectoral labour transfers as well as factor accumulation may thus have been important for Asian growth.
Conclusions
In this paper we discuss the relationship between intersectoral labour transfers and growth performance in the development process. We point out that conventional Lewis (1954) models of the transformation process in developing countries stress the distortion created by average product pricing in agriculture or the traditional sector, and the incentive to use policy instruments to transfer 1.
Hollis Chenery and Syrquin (1975) examined the pattern of development for numerous Third World countries during the postwar period 1950-73. As per capita income rise, they found that there was shift from agricultural to industrial production. They found that there is a shift of labour out of the agricultural sector into the industrial and services sector. On this process labour productivity in the agricultural sector grows slowly in the early phase and equals that of the industrial sector only on completion of the transition. However, total labour productivity rises in the economy as a whole.
2. Rodrik (1997) suggests that East Asian growth is a miracle of accumulation rather than of growth in total factor productivity. Other writers also argue that high growth in most of the countries of the region has been largely driven by a high rate of capital accumulation of both physical and human capital. See for example, Lau (1993,1994) , Young (1992 Young ( ,1993 Young ( , 1995 .
3.
There has also been an active debate on the size of factor productivity growth in Asia. Christensen and Cummings (1981) , Kim and Park (1985) and Dollar and Sokoloff (1990) estimate higher productivity growth. Young (1994) , following Tsao (1982) argues that the common presumption that productivity growth in Asian NICs has been extraordinarily high, particularly in manufacturing, is largely incorrect. Young's (1994) estimates suggest that over the past two and half decades productivity growth in the NICs in aggregate ranges from -0.3 per cent in Singapore to a high of 2.3 per cent in Hong Kong where as in manufacturing it ranges from a low of -1.0 per cent to a high of 2.9 per cent in Korea.
5.
McCombie (1980) suggests that intersectoral labour transfers could explain a substantial proportion of the observed differences in aggregate productivity growth among the advanced countries over the period 1951 -73. McCombie (1991 argue that reallocation of labour from a low (agricultural) to a high productivity sector led to an increase in the rate of growth of aggregate productivity for purely arithmetical reasons.
4.
Other papers focus on the role of intersectoral labour allocation in team/commune production vis-a-vis private plots or private sectors in general for China and Soviet Russia. See for example Bradley (1971) , Bonin (1977) , Chinn (1979), and Putterman (1980) . These studies suggest equating marginal incomes from the two sectors, and the ratio of marginal utility of leisure to that of income (Liu, 1977) . These papers doe not incorporate the level of effort explicitly in their model formulation.
6.
Typically, for a sector in which output is fully shared among the agents and joint output is the only observable indicator of input, moral hazard problems will occur even when there is no uncertainty over the outcome of the production process. Non-cooperative behaviour among the members of a team will yield inefficient outcomes as emphasized in Holmstrom (1982) . We abstract from these moral hazard problems here. These incentive effects of average product sharing rules are also discussed in Ireland and Law (1980) .
7.
We use the Hicksian equivalent variation as our measure of welfare.
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